The case is shown with a view of eliciting opinions as to the nature of the albuminuria, the causation of the hepatic enlargement, and the probable prognosis. I should like, also, to elicit the experience of members on the value of experimental tests of the permeability of the kidneys, the, excretion of chlorides and urea, and on the presence of urea in the blood serum.
The liver has decreased in size while under treatment by rest and diet.
Summer Diarrhcea and Summer Heat. By H. CHARLES CAMERON, M.D. I FEEL that perhaps I ought to apologize for bringing to your notice so well worn a subject. I should not have done so had it not been that the Epidemiological Section has recently held very frequent debates upon this very topic. The result has been, I think, that the subject of late years has been dealt with too exclusively from a single point of view-that of the epidemiologist. I believe that the carefully argued papers contributed to the Section of Epidemiology by Niven [4] , Dudfield [1] , and others have had a very great effect in influencing current opinion on the subject, and that as a result all factors in the aetiology of summer diarrhoea other than that of microbial contamination have been too much neglected. All of these papers start with the assumption that the symptom diarrhoea may be taken as constituting a specific disorder capable of being subjected to a mathematical analysis. Dr. Dudfield, for example, opens his paper, read on February 23 of last year, with the following words: "I do not propose to take up any time in discussing what is meant by the term 'infantile diarrhoea,' as I assume that we are all thinking of the same clinical picture." It is because I believe that in dealing with the statistics of infants dying of diarrhoea it is quite impossible to make any such assumption that I have brought the subject before the notice of this Section. Into the total of deaths from diarrhoea among infants in the third quarter of any year a vast variety of disorders is crowded. Many of the cases have been seen under conditions which render an accurate diagnosis unlikely: not a few have received no medical attention at all. Because in infancy one function alone is highly developed-that of absorbing food-disease of whatever sort is apt to show itself with symptoms of alimentary disturbance, so that diarrhoea becomes the common accompaniment of disorders of the most varied nature. It is not my purpose to deny that acute infective enteritis undergoes exacerbation during hot weather or that increased decomposition of milk plays an important part in the production of alimentary disorders. I do contend, however, that even if it were possible to secure a faultless supply of milk we should still witness an enormous rise in the frequency of the symptom of diarrhoea during hot weather.
That the clinical diagnosis between infective and non-infective diarrhoea in the majority of cases is one of great difficulty is generally admitted. Certainly severe and even fatal symptoms, usually regarded as characteristic of so-called summer diarrhoea, may supervene upon an attack of dyspepsia. The products of fermentation of food in the intestine which serve to provoke excessive peristalsis have also a deleterious effect upon the epithelial lining of the alimentary canal, so that their long-continued action or extreme concentration may ultimately lead to the most profound intoxication. With the loss of selective control over absorption by the cells lining the alimentary canal and with the subsequent degeneration of the liver cells the usual symptoms of intoxication, characteristic of summer diarrhoea, appear-high pyrexia, partial coma, immobility of the limbs, unnatural posture, albuminuria, alimentary glycosuria, and irregular, disordered breathing. I believe that it is possible to recognize all stages between a simple dyspepsia and a fatal food intoxication, and that we should protest against the tendency to regard all fatal cases of diarrhoea in the summer as infective in origin.
It may assist in making mny meaning clear if I tabulate the possible relations which may exist between the height of the thermometer an,d the amount of diarrhoea prevalent in infants and endeavour to assess the part played by each.
(1) The increase in diarrhoea may be due to the direct effect of heat upon the infant.
(2) The increase may be due to the indirect effect of heat by lowering the tolerance of food, and by increasing the danger of overfeeding in an infant rendered thirsty by the loss of fluid which diarrhoea, vomiting, and excessive perspiration entail.
(3) Heat may exert an indirect effect by lowering the immunity of the child to infections of all kinds, both of the alimentary tract and elsewhere, and it may indirectly swell the total mortality by aggravating the course of all alimentary and infectious disorder of whatever nature.
(4) Heat may exert an inidirect effect by favouring the growth and multiplication of micro-organisms outside the body, or by promoting a favourable nmeans for the transport of these organisms, by the multiplication of flies or by the spread of dust.
It is because I think that recent writings have dealt too exclusively with this last supposition that I have ventured to ask that some greater emphasis should be laid upon the others. (1) The view that the increase of diarrhoea is in great part the direct result of heat is supported by a variety of considerations. It is well known that the power of the infant, and especially of the weakly infant, to maintain a constant tenmperature is ill developed. Although the necessity of preventing an excessive loss of heat is insisted upon by all writers upon infant feeding, less stress is laid upon the importance of avoiding the overheating of the child. Yet summer diarrhoea in its most severe forms is almost confined to those of very tender years. Among the occupants of crowded courts and tenements again and again only one member of the cominunity is affected-the infant under 1 year of age. With the attainment of a higher degree of adaptation between heat-loss and heat-formation, the older children tend more and more to escape. In estimating the direct effect of heat upon the sensitive organism of the child, it is to be remembered that we have to take into account not the temperature of the outer air, mnuch less the temperature of the 4-ft. earth thermometer, but the temperature of the stifling room in which the infant is confined. Where rooms are small and illventilated, where, from lack of windows or in back-to-back houses, there is no through draught brought about by the difference of temperature between the back and front of the house owing to the position of the sun, where the percentage of moisture in the air is high, either from overcrowding or from cooking or washing of clothes, observation shows that diarrhoea is unusually common [2] . Again, many records have shown that in times of great heat the temperature of even healthy infants is raised, while their average gain in weight is reduced. Both of these symptoms occur with considerable constancy during hot weather even in cases which are still quite free from symptoms of diarrhoea and vomiting, and they may be regarded as prodromal symptoms sometimes preceding an attack of diarrhoea by a long interval and culminating in the attack. For example, Schloss [7] , who has lately studied the question in Berlin, recorded the average daily gain in weight of infants who were free from diarrhoea in two of his wards, with the following result: Lastly, the close correspondence between the temperature curve and the curve of the total deaths from diarrhoea is itself an argument in favour of the view that the effect of heat is immediate and not mediate. Wherever slum buildings and overcrowding exist the two curves keep pace alike in rise and fall. In this connexion the observations of Finkelstein, Willim, Liefmann and Lindemann, and others upon the correspondence of the daily temperature with the daily total of cases are interesting, for the relation then becomes even more marked than in the usual figures in which the unit of time is a week. If each case arises by infection and is propagated by infection, we should expect that the epidenmic when once established under favourable circumstances would sometimes of its own momentum break beyond the bounds set to it by the temperature curve, and that its decline, if occasioned by exhaustion of infective material, would not always coincide with the fall in the thermometer.
(2) We must consider that in times of great heat and of great humidity, on the ordinary ratio of food, the production of heat may be so great that pathological effects are produced. In adults the consumption of food under such circumstances is instinctively lowered. While less is eaten, more is drunk to make good the loss of fluid from increased perspiration. In infants the difficulty is greater because the infant's food and drink are bound up in one and the same fluid. No doubt the infant fed at the breast attains the same object though in a different way. The provisions against overfeeding in the breast-fed infant are very effective. When the child ails, the diminished suction soon interferes with the free flow of milk, and it requires some days of vigorous convalescence before it is again established. Moreover, when the breast is insufficiently emptied the last milk is not obtained, so that the percentage of solids, and especially of fats, falls. No doubt, too, the alteration in the mother's diet, the greater intake of . fluid and the decrease in the amount of solid matter reacts to some extent upon the milk and produces a fluid of less concentration. In the bottlefed none of these safeguards are present, and the thirsty child, if left to itself, is more apt to suck an excess from a bottle, which offers no fine adjustment of amount and composition from day to day in accordance with the needs of the child.
Salle [6] has studied the question experimentally in puppies. Prolonged exposure to heat produced a rapid loss of weight, diarrhoea, vomiting, and a rise of temperature. When a diverticulum of the stomach was made in the manner suggested by Pawlow the gastric juice was diminished both in amount and in digestive power while the hydrochloric acid secretion decreased. Such a failure of digestive power must give rise to increased fermentative changes in the carbohydrate constituents of the food with consequent stasis and diminution of gastric peristalsis. Dyspepsia so produced, while common enough during a spell of hot weather even among healthy infants, becomes almost the rule among the neglected, artificially fed children of the poor, living in hot, close, stagnant atmosphere of the slums of cities.
(3) Heat may exert an indirect effect by lowering immunity to infections of all kinds. I know of few statistics which deal with the relative frequency in summer heat and winter cold of infections other than' those of the alimentary tract. It must be common experience how frequently bronchitis and broncho-pneumonia are associated with severe attacks of diarrhoea in the summer. Furunculosis and subcutaneous abscesses appear to be much more common in hot weather.
Among the infants in his clinique, Meyer [3] reports a rise from 15 per cent. of total cases to 41 per cent. in the former and from 6 per cent. to 30 per cent. in the latter. The effect of exposure to fresh air, wind and cold in increasing immunity and of the reverse conditions in lowering it is too wide a subject to be considered in a few words. " Evidence," says Pembrey [5] in this connexion, "steadily accumulates to show that the bad effects of overcrowded rooms are due, not to diminished oxygen, not to an increase of carbon dioxide, not to any toxic discharge from the human body, but to the absence of free ventilation, to the warm and humid atmosphere, which reduces the respiratory exchange and metabolism of the inmates, and renders them less resistant to the attacks of micro-organisms." No doubt alimentary infections share in the common increase, but among the cases which go to swell the total deaths from diarrhoea during the summer there are many in which the diarrhoea and vomiting are symptomatic of other disorders.
(4) There remains the supposition that heat is prejudicial because of the increased bacterial content and increased decomposition of milk. If I have laid emphasis on the part played by other factors than the contamination and decornposition of milk, it is not because I wish to underrate the importance of a pure supply of milk. I believe, however, for the reasons I have given, that even if we could ensure a perfect supply of milk, we should still witness during hot weather a rise in the mortality from diarrhoea little less than that to which we are now accustomned. If the cajse of summer diarrhoea is to be found in the multiplication of bacteria in the milk, then some explanation must be found for the frequency with which infants fed at the breast are attacked, and for the high mortality among infants fed upon condensed milks and patent foods, in which the bacterial content is relatively low. Moreover, it is to be remembered that the organisms which occur in milk are usually of a harmless character, and that butter-milk has even proved itself of some value in infant feeding. No doubt the organisms in milk sometimes include others less innocent in character, yet a vast amount of bacteriological work has not succeeded in establishing a causal connexion between any one organism and so-called epidemic diarrhoea.
In conclasion, I may put forward for acceptance or criticism the following propositions:
That neither direct overheating of the child, nor disturbances of digestion, nor intercurrent infective disorders, nor direct infection of the alimentary tract, is sufficient of itself to explain the rise in the mortality from diarrhoea in the summer, but that in that rise each plays a part; that of all the deaths registered as due to diarrhoea in the summer a small fraction only is due to bacterial infection of the alimentary tract; and that the progress of knowledge with regard to the prevention and treatm-ent of diarrhoea has been not a little hindered by regarding the problem from a standpoint too purely epidemiological.
If so much is granted it follows that greater emphasis should be laid upon such prophylactic measures as the supply of an adequate quantity of water for the child during hot weather, the reduction of the carbohydrate percentage in the food, the use of cooling baths and of light and porous clothing, and the proper ventilation of rooms, courts and alleys. New York, which suffers so profoundly from the disease, has taught us a lesson in the provision of rapid means of transport of overheated infants to the fresh and moving air of the sea coast.
Dr. LANGMEAD said that there were so many varieties of the condition called summer diarrhcea that it made the whole subject a very difficult one to speak on. It was difficult properly to criticize a paper of this kind in the present condition of ignorance on the flora of the intestinal tract in association with infantile diarrhcea. There seemed to be several forms of infection. For instance, the infection most common in America differed from that most common in London. Those who had read the accounts of the New York epidemics must have been struck by the fact that the greater proportion of children there passed blood and mucus in their stools, whilst a comparatively small proportion of the infants suffering from summer diarrhea in London did so. The larger proportion of severe cases in London were choleraic cases, whereas in America they were dysenteric. He took it that the infection in the two cases was not the same. It varied also in different epidemics in London, and cases at the beginning and end of a seasonal outbreak often failed to resemble those at the height of the epidemic. We could not yet say whether a particular case was due to a specific infection, or to the direct effect of heat, environment, or faulty dieting.
